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DISC BRAKE PISTON SEAL MEMBER AND ITS MANUFACTURING 

METHOD 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a disc brake piston seal member, attached to a 
ring-shaped groove formed on an inner circumferential surface of a cylinder hole of a 
brake caliper, in a slidable and close contact with an outer circumferential surface of a 
piston slidably engaged with the cylinder hole, and a method for manufacturing the 
seal member. 

Description of Background Art 

In a disc brake, if hardness and fastening allowance of a piston seal member 
change in accordance with temperature change, a friction coefficient of the piston seal 
member to the piston changes, consequently, a seal characteristic, brake-gap 
adjustment characteristic and the like of the piston seal member may be degraded 

Accordingly, to always stabilize the friction coefficient between the piston and 
the piston seal member regardless of temperature change, it is conventional to form a 
plate layer with a low friction coefficient on the outer circumferential surface of the 
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piston (See, e.g., JP-A No. HI 1-63047). 

However, to form a plate layer with a low friction coefficient on the outer 
circumferential surface of the piston as described above, a comparatively-troublesome 
plating processing is required Further, as the plating processing must be performed 
on the entire outer circumferential surface of the piston, the costs of the disc brake 
increases. 

The present invention has been made in view of the above situation, and has 
its object to provide a disc brake piston seal member and its manufacturing method 
capable of stabilizing the friction coefficient to the piston without an increase in cost. 

SUMMARY AND OBJECTS OF THE INVENTION 
To attain the above object, the present invention provides as its first aspect a 
disc brake piston seal member, attached to a ring-shaped groove formed on an inner 
circumferential surface of a cylinder hole of a brake caliper, in a slidable and close 
contact with an outer circumferential surface of a piston slidably engaged with said 
cylinder hole, wherein at least the inner circumferential surface, in close contact with 
the outer circumferential surface of said piston, is coated with a friction reducing 
agent. 

Note that the piston seal member corresponds to a dust seal member 12 and a 
brake-gap adjustment seal member 13 in an embodiment of the present invention to be 
described later, and the ring-shaped groove corresponds to first and second ring 
grooves 10 and 1 1 in the embodiment of the present invention to be described later. 

According to the first aspect, even if the hardness and fastening allowance of 
the piston seal member change due to temperature change, the friction coefficient of 
the seal member to the piston can be stabilized. Accordingly, if this piston seal 
member is a dust seal member, its seal function can always be normally performed, 
and the sliding resistance of the piston can be reduced Further, if the piston seal 
member is a brake-gap adjustment seal member, the roll back amount of the seal 
member upon withdrawal of the piston can always be constant, thus the brake-gap 
adjustment function can be stabilized. 
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Further, the coating of the friction reducing agent can be performed only in an 
extremely small region, i.e., the inner circumferential surface of the piston seal 
member, and can be easily performed by brush-coating, spray coating or the like, the 
increase in the costs of the disc brake by this coating is extremely small. 

Further, the present invention provides, as a second aspect, upon the 
manufacture of the disc brake piston seal member, a coating of an inner 
circumferential surface of a cylindrical seal material with the friction reducing agent; 
and cutting said seal material into ring pieces, thus manufacturing multiple piston seal 
members. 

According to the second aspect, multiple piston seal members coated with the 
friction reducing agent on their inner circumferential surfaces can be efficiently 
manufactured. Especially, as the coating of the friction reducing agent can be 
performed only once per one seal material, the increase in the costs of the disc brake 
by the coating is further extremely small. 

Further scope of applicability of the present invention will become apparent 
from the detailed description given hereinafter. However, it should be understood that 
the detailed description and specific examples, while indicating preferred 
embodiments of the invention, are given by way of illustration only, since various 
changes and modifications within the spirit and scope of the invention will become 
apparent to those skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given by 
way of illustration only, and thus are not limitative of the present invention, and 
wherein: 

Fig. 1(A) is a vertical cross-sectional front elevation of the disc brake 
according to the embodiment of the present invention; 

Fig 1(B) is an enlarged view of a portion of Fig. 1(A), 

Figs. 2(A)-2(C) are explanatory views showing the manufacturing processes 
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of the dust seal member and the brake-gap adjustment seal member in the above disc 
brake. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A working example of the present invention will be described in accordance 
with an embodiment of the present invention as shown in attached drawings. 

First, a disc brake 1 having a piston seal member of the present invention will 
be described with reference to Figs. 1(A) and 1(B). The disc brake 1 has a brake disc 
2 fixed to a side surface of a hub of a wheel (not shown), a pair of friction pads 3, 3 
provided on left and right side surfaces of the brake disc 2, a pair of pistons 4, 4 to 
press the friction pads 3, 3 against the brake disc 2, and a brake caliper 6, having 
cylinder holes 5, 5 with bottoms respectively slidably engaged with the pistons 4, 4, 
fixed to a vehicle body (not shown). The friction pads 3, 3 are slidably supported 
along an axial direction of the pistons 4, 4, by the brake caliper 6 via a hanger pin 7. 
In the respective cylinder holes 5, hydraulic chambers 8 are formed with the 
respective pistons 4. Both of the hydraulic chambers 8, 8 communicate with an output 
port of a master cylinder (not shown), and are supplied with hydraulic pressure by the 
operation of the master cylinder. 

A first ring groove 10 having a square cross section is provided on the inner 
circumferential surface of each cylinder hole 5 in proximity to the opened end of the 
cylinder hole 5. A second ring groove 11 having a predetermined cross section is 
provided adjacent to the first ring groove 10. The cross section of the second ring 
groove 11 is larger than that of the first ring groove 10 A ring-shaped dust seal 
member 12 of elastic material such as rubber, having a square cross section 
corresponding to that of the first ring groove 10, is slidable and in close contact with 
the outer circumferential surface of the pistons 4, 4. The ring-shaped dust seal 
member 12 is attached to the first ring groove 10. Further, a ring-shaped brake-gap 
adjustment seal member 13, having a square cross section corresponding to that of the 
second ring groove 1 K in slidable and in close contact with the outer circumferential 
surface of the pistons 4, 4 The ring-shaped brake-gap adjustment seal member 13 is 
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attached to the second ring groove 1 1 . 

At least inner circumferential surfaces of the dust seal member 12 and the 
brake-gap adjustment seal member 13 are coated with a friction reducing agent 14 
having a chemical resistant characteristic As the friction reducing agent 14, an 
arbitrary agent selected from materials such as fluorine materials, silicone materials 
and urethane materials can be used as long as it has a chemical resistant characteristic. 
The thickness of the coat layer is appropriately 2 to 20 p.m. 

Next, the operation of the embodiment will be described. 

Assuming that the master cylinder (not shown) is operated to supply its output 
hydraulic pressure to the hydraulic chambers 8, 8 of the brake caliper 6, the pistons 4, 
4 move forward by the hydraulic pressure to bring the friction pads 3, 3 against both 
of the side surfaces of the brake disc 2. The friction force brakes the brake disc 2, i.e., 
the wheel to which the brake disc is connected. 

The dust seal member 12 attached to the first ring groove 10 of the brake 
caliper 6 is in close contact with the outer circumferential surface of each piston 4, to 
prevent the intrusion of dust, rain and the like into the hydraulic chamber 8. As the 
inner circumferential surface of the dust seal member 12 is coated with the friction 
reducing agent 14, even if the hardness and fastening allowance of the dust seal 
member 12 change due to temperature change, the friction coefficient of the seal 
member 12 to the piston 4 can be stabilized. Accordingly, the seal function can 
always be normally performed, and the sliding resistance of the piston 4 can be 
reduced. 

Further, the brake-gap adjustment seal member 13 attached to the second ring 
groove 1 1 of the brake caliper 6 is roll-deformed by friction in accordance with the 
forward movement of the piston 4 upon application of pressure to the hydraulic 
chamber 8, and the seal member is rolled-back upon pressure reduction in the 
hydraulic chamber 8 to withdraw the piston 4 by a minute stroke, to cause a constant 
brake gap between the respective friction pads 3 and the brake disc 2, thereby 
avoiding drag of the respective pads 3 As the inner circumferential surface of the 
seal member is coated with the friction reducing agent 14, even if the hardness and 
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fastening allowance of the dust seal member 13 change due to temperature change, the 
friction coefficient of the seal member 13 to the piston 4 can be stabilized, and 
accordingly, the roll back amount of the seal member 13 can always be constant, and 
the brake gap can be stabilized. 

Further, the coating of the friction reducing agent 14 can be performed only in 
an extremely small region, i.e., each inner circumferential surface of the dust seal 
member 12 and the brake-gap adjustment seal member 13, and can be easily made by 
brush coating, spray coating or the like. Consequently, the increase in the costs of the 
disc brake by this coating is extremely small 

Next, a method of manufacturing the dust seal member 12 and the brake-gap 
adjustment seal member 13 with inner circumferential surfaces coated with the 
friction reducing agent 14 will be described with reference to Figs. 2(A)-2(C). 

As shown in Fig. 2(A), first, a cylindrical seal material 15 of elastic material 
such as rubber, having the same inner and outer diameters as those of the dust seal 
member 12 and the brake-gap adjustment seal member 13, is formed. Next, as shown 
in Fig. 2(B), the inner circumferential surface of the cylindrical seal material 15 is 
coated with the friction reducing agent 14 by brush coating, spray coating or the like. 
Then as shown in Fig. 2(C), the cylindrical seal material 15 is cut into rings. Thus, 
multiple dust seal members 12 and brake-gap adjustment seal members 13 can be 
efficiently manufactured. Especially, as the coating of the friction reducing agent 14 
can be performed only once per one seal material 15, the increase in the costs of one 
disc brake by the coating is further extremely small. 

The present invention is not limited to. the above embodiment, but various 
design changes can be made without departing from the scope thereof. For example, 
only one of the dust seal member 12 and the brake-gap adjustment seal member 13 
may be coated with the friction reducing agent 14. Further, in the above embodiment, 
the present invention is applied to an opposed piston type disc brake 1 having the pair 
of left and right hydraulic chambers 8, however, the present invention may be applied 
to a pin slide type disc brake having a hydraulic chamber on one side. 

Next, other techniques which can attain similar effects to those of the above 
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seal members 12 and 13 with inner circumferential surfaces coated with the friction 
reducing agent (14) will be described. 

(1) A chemical friction reduction processing is performed on a seal member. For 
example, fluorine atoms, chlorine atoms and the like are chemically combined with 
the inner circumferential surface of the seal member. This provides the inner 
circumferential surface of the seal member with high lubrication, high water 
repellency, and non-adhesion characteristic. 

(2) A plastic film of PTFE, PET, PE, PP or the like is attached to the inner 
circumferential surface of the seal member. This enables simple setting of film 
thickness, and provides the inner circumferential surface of the seal member with high 
lubrication, and non-adhesion and chemical resistant characteristics. 

(3) Upon formation of a seal member, a friction reducing agent of fluorine or other 
material is mixed with the material of the seal member. 

(4) Note that if friction reduction processing similar to the above is performed on the 
piston seal member of the master cylinder, the operation resistance of the piston can 
be reduced, and the brake operation feeling can be improved. 

As described above, according to the first aspect of the present invention, in 
the disc brake piston seal member, attached to the ring groove formed in the inner 
circumferential surface of the cylinder hole of the brake caliper, and in slidable and 
close contact with the outer circumferential surface of the piston slidably engaged 
with the cylinder hole, at least the inner circumferential surface in close contact with 
the outer circumferential surface of the piston is coated with the friction reducing 
agent. Accordingly, even if the hardness and fastening allowance of the piston seal 
member changes due to temperature change, the original seal function and brake-gap 
adjustment function of the seal member can always be stabilized Further, the coating 
of the friction reducing agent can be made only in an extremely small region, i.e , the 
inner circumferential surface of each piston, further can be easily performed by brush 
coating, spray coating or the like. Accordingly, a cost reduction can be made in 
comparison with a conventional piston with a plated outer circumferential surface 

Further, according to the second aspect of the present invention, upon 
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manufacture of the above piston seal member, the inner circumferential surface of a 
cylindrical seal material is coated with the friction reducing agent, and then the seal 
material is cut into rings, thus multiple piston seal members are manufactured. 
Accordingly, the piston seal members coated with the friction reducing agent on inner 
circumferential surfaces can be efficiently manufactured. Especially, the coating of 
the friction reducing agent can be performed only once per one seal material, thus a 
cost reduction can be more effectively attained. 

The invention being thus described, it will be obvious that the same may be 
varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications as would be obvious to 
one skilled in the art are intended to be included within the scope of the following 
claims. 



